Collaboration between higher education institutions and industry seems to have become increasingly important for the industrialized countries. To realize the maximized profits through such collaborations
Introduction
Collaboration between industry and higher education institutions plays an increasingly important role in the economic development of European countries as well as in China, a new industrialized country (Guan & Brockhoff, 1994) . In the new industrialized countries, particularly, as the economy and technological capabilities improve, higher education institutions are expected to play a role in supporting indigenous enterprises towards a move into more dynamic industries (Mathews & Hu, 2007; Mazzoleni & Nelson, 2007; Wu, 2007) . In today's highly competitive environment, the ability to keep up with technological progress and continuous innovation is vital for the survival and growth of an enterprise. Nonetheless, it is very difficult for enterprises, especially for SMEs, to develop new technologies and entirely rely on their own capabilities; this is due largely to the limited expertise and resources (Sungjoo & Gwangman, 2010) . Motohashi (2005) finds that SMEs which are active in high-technology sectors achieve higher productivity via higher education institution-industry collaboration.
There is widespread recognition that collaboration between higher education institutions and industry should be strengthened and improved in order to meet the growing demand for enterprise development (Richard et al., 2005) . According to Li (2000) , collaboration between industry and higher education institutions is helpful to reduce the cost of R&D as well as the risks, and promoting the higher education institutions and enterprises to share resources and achieve complementary capability. Through the collaboration with higher education institutions, enterprises can also reduce uncertainty from the innovation process, expand markets, as well as gain new expertise and skills, which will in turn allow them to keep up with the development of scientific knowledge (Hagedoorn et al., 2000; Lee, 2000; Fritsch & Lukas, 2001) . For most countries, such collaborations have become more and more important to the economic development of the area. For instance, the number of such collaboration in Canada has increased twice from 1980 to 1995 (Godin & Gingrasr, 2000) .
In the past few years, Chinese R&D expenditure has raised significantly. Table 1 implies that, although China is still behind some major developed countries in the amount of R&D expenditure, China enjoys the highest increasing speed from the year 2002 to 2009. Different from developed countries, China has different institutions. Therefore, the technology innovation force is in the higher education institutions rather than in the industry. As can be seen from Table 2 , R&D expenditure of Chinese higher education institutions shows a growth trend, increasing from 7.67 billion RMB in 2000 to 59.73 billion RMB in 2010, an increase of nearly 8 times within 11 years. Chinese higher education institutions conduct both basic research and applied research. Table 2 indicates that the expenditure supporting applied research is larger than that supporting basic research and testing research. This trend becomes more and more obvious in recent years. In 2010, the applied research expenditure has accounted 56.4 % of the total, which indicates the emphasis of the applied research in China. According to Dasgupta and Paul (1994) , higher education institutions are primarily driven to create new knowledge and to provide education, while, private enterprises are focused on capturing valuable knowledge that can be leveraged for competitive advantages. However, higher education institutions today should take more responsibilities to transfer S&T achievements to the industry in answer to the rapid market demands (Spyros et al., 2008) . In fact, most countries have tried their best to promote and strengthen the collaboration between industry and higher education institutions (Etzkowitz & Leydesdorff, 2000) . Accordingly, a large number of researchers coming from different countries have paid great attention on this research. Hall et al., (2001) reveal and analyze barriers inhibiting industry from collaborating with higher education institutions. Bruneel et al., (2010) , investigate the factors which diminish the barriers to the collaboration between industry and higher education institutions. Rees (1991) also suggests that there is great potential for many countries to increase collaborations between industry and higher education institutions.
Although the collaboration between higher education institutions and industry is conducive to reducing the cost of R&D, decentralizing risks, and making these organizations share resources, most researchers agree that because of the lack of direct connections between higher education institutions and industry on a lot of R&D projects, the economic return for most collaborated projects is unsatisfactory. According to the statistics, in China, about 85 % of R&D projects aiming at industrial production fail to make it to the market.
In China, the government has made great efforts to encourage universities and enterprises to enhance the collaboration to meet the growing market demand, such as the S&T collaboration platform of Wenzhou, China. Meanwhile, more and more Chinese enterprises begin to increase the higher education institution-industry collaborations, and these collaborations accordingly will create a great impact on the development of the enterprise. This paper, with special reference to Wenzhou, China, explores the influence of higher education institutionindustry collaborations on the SMEs in China.
In order to examine the effect of the collaboration, this paper proposes the two following hypotheses:
H1: Private SMEs can improve economic performance through the collaboration on the platform.
H2: Different collaboration models will bring about different economic performances on SMEs.
The five collaboration models on the platform are also discussed in this paper as well as the major barriers to the collaborations and the five communication mechanisms are examined in order to propose suggestions to improve the collaboration efficiency.
Methodology
Wenzhou, the cradle of the market economy in China and representative of the barometer of private investment, is well-known for its intensive and prosperous SMEs (Guo & Liu, 2002; Alan & Liu, 1992) . Table 3 shows that private SMEs increase almost six times from 2000 to 2011, and the number of investors and registration monetary has risen sharply. In 2011, the total amount of SMEs has reached more than 300,000. According to statistic year books, private SMEs in Wenzhou have produced 10 % of the total clothing, 20 % of the total shoes, 60 % of the total razor, 65 % of the locks, 80% of the glasses, 90 % of the metal lighter and 90 % of the watercolor pens for China. Low-voltage electrical equipments, hardware, auto parts, ceramic products also occupy a remarkable market share. Accordingly, Wenzhou is the most active private economic city. Therefore, this study takes Wenzhou as a sample.
A Table 4 ). People surveyed were working in the enterprise related departments or at the technology transfer office of higher education institutions. They participated and answered a questionnaire about their innovation and collaboration situation from 2006 to 2008.
Before the mass survey, pilot tests were conducted in some enterprises. According to their feedback, the questionnaire was revised to improve its clarity. As a result of mass survey, the response rates were relatively higher than most similar studies in Western countries with 89.1 % and 94.2 % for private SMEs and higher education institutions respectively. Our corresponding effective response rates are 86.3 % and 93.8 %.
There are numerous measurement methods about economic performance indicators of SMEs. In this paper, the SMEs' economic performance is measured by the average sales per person and the average profits per person. 
Significance of S&T Collaboration Platform for Higher Education Institutions and Private SMEs
Most researchers suggest that the best choice for private SMEs to promote innovation is to establish collaborations with higher education institutions, and this method has become more and more attractive (Li, 2000) . Table 5 shows that in China, the funds for higher education institutions usually come from government support or enterprises investment. From 2003 to 2010, financial support from government is higher than that from enterprises. But the funds from enterprises have increased year by year, and have reached 19.85 billion RMB, which indicates a frequent and benignly collaboration between SMEs and higher education institutions. Table 6 shows that the expenditures purchasing domestic R&D achievements was 22.14 billion RMB, 1,810 patents were transferred from higher education institutions, and the turnover to higher education institutions was as high as 359.43 million RMB, which means that R&D collaboration can benefit both enterprises and higher education institutions and this becomes a win-win technology innovation policy (Hill & Brennan, 2000) . Table 6 also shows that the amount of R&D achievements transferred is much larger than the total amount in the central and western areas in China. This is due largely to the imbalanced economic development. In China, the economy of eastern coastal cities is prosperous and dynamic because a large number of SMEs are developed there, among all of which, Wenzhou is a typical representative. In this regard, we choose Wenzhou as a case study to investigate the characteristics of the collaboration platforms. 
Collaboration Platforms of Higher Education Institutions
According to statistics, there are many collaboration forms between SMEs and higher education institutions in China, such as the , the directly contact between SMEs and higher education institutions, collaboration led by local government, R&D achievement transaction by social agents, collaboration platforms of higher education institution, etc. The first three forms are all relatively traditional collaboration forms. Although they prevail for a long time, there are still some shortages.
In China, the collaboration platform conducts R&D achievements transfer between SMEs and higher education institutions. Its function is similar to technology transfer offices of universities in western countries. However, compared with technology transfer offices, collaboration platform has the government support.
Technology transfer office is a common form of S&T achievements transfer in higher education institutions in the USA (Dylan & Magnus, 1999) . Currently, there are more than 200 universities that have established their own R&D achievements transfer office in the USA; since 1985, British technology group has lost their monopoly control to the knowledge patents, and then many universities began to set up technology management organizations to promote R&D achievements transfer. In China, more and more higher education institutions begin to set up their own collaboration platform. Lots of top universities in China set up R&D achievements transfer office in Wenzhou, such as Tsinghua University, Zhejiang University, Harbin Institute of technology, etc.
Compared with the traditional collaboration forms, platform takes some advantages. Characteristics of this S&T achievements transfer will be analyzed through the case studies in Wenzhou. The relationship between higher education institutions, SMEs and local government can be represented in Figure 1 . This framework reflects the real connections of S&T collaboration platform between private SMEs and higher education institutions in Wenzhou. The framework encompasses both the relationship within the collaboration and the role of government. On the one hand, higher education institutions transfer their R&D achievements and technologies, which are mainly financially supported and guided by government, to enterprises. On the other hand, SMEs rely on both R&D achievements and technology from higher education institutions as well as on their own in-house R&D. In addition, the government also plays an intermediate role in the whole process. Local government provides supporting measures for the collaboration platform, such as offices for higher education institutions and arrangements for their employees' accommodation in Wenzhou. With the help of this platform, private SMEs can seek partnership with any higher education institutions, and each higher education institution can look for collaboration with any private SMEs. Higher education institution offices are windows to SMEs and will always be regarded as "a small collaboration platform" to sell its R&D achievements. Meanwhile, the related departments of higher education institutions which include R&D achievement transfer office, industrial research laboratory, S&T achievement commercialization department, etc. are all involved in the R&D achievement and technology transfer.Obviously, the collaboration platform is a complicated network rather than a simple linear structure, which endows more choices and flexibility to both private SMEs and higher education institutions because both parties can choose proper themes to collaborate in accordance with their own special condition. In addition, private SMEs and higher education institutions can cooperate with multi-entities involved on this platform, through which the efficiency has been improved significantly. R&D achievement commercialization is realized on this platform. Higher education institutions take full advantage of their science and technology strength to develop new technologies, transfer these new technology to the collaboration platform and then private SMEs add commercialized value to these technologies, using advanced technology to product, thus a commercialization process is completed (Motohashi & Kazuyuki, 2005) . Furthermore, when these products enter the marketplace, accordingly, the related market information (for example, technology novelty, customer satisfaction, economic performance of the products, etc.) is fed back to the related government departments. That will help government make the policies and suggestions for further collaborations. Meanwhile, the market performance (including the market demand of the new product and the customer satisfaction) is also fed back to the higher education institutions and enterprises. Based on this information, SMEs and higher education institutions will make their own decision respectively for the current transfer as well as for further collaborations.
On the collaboration platform, five collaboration models and major barriers to the collaborations are examined in this study with the purpose to make policies and suggestions to improve the collaboration efficiency.
Analysis of Economic Performance of Collaboration on the Platform
In order to test hypothesis H1: "Private SMEs can improve economic performance through the collaborations with higher education institutions on the platform", the private SMEs were divided into the following two groups: enterprises with collaborations and enterprises without collaborations. To guarantee that the two groups are identical except for the collaboration conditions, a stratification and random sampling technique was used in this survey. (In addition, these data were derived from the pilot tests).
Meanwhile, an independent sample T-test was used between the two groups. J 1 represented the average sales per person and J 2 the average profits per person. J 1 and J 2 were used as economic performance indicators of SMEs. 
Unit: Thousand Yuan in RMB
The results in Table 7 show that there are significant differences in respect to both J 1 and J 2 between the two groups. Also, the figures of J 1 and J 2 for the group with collaboration are higher than those without collaborations. It indicates that the economic performances of the enterprises with collaborations are better than those without collaborations, and there are significant differences between them in the statistical terms. Consequently, the results support Hypothesis 1. The analysis result is expected to be in accord with the purpose of the collaborations.
Hypothesis 1 ("Private SMEs can improve economic performance through the collaborations on the platform") is proposed on the basis of the expectation that the collaborations with higher education institutions could improve the development of enterprises and bring significant influence on economic performance. In other words, Hypothesis 1 is equal to the fact that the more collaborations between higher education institutions and private SMEs, the better economic performance of enterprises.
The correlation coefficients between collaborated projects and economic performance are calculated and the results are shown in Table 8 .
The results imply that there is significant correlation between all the indicators (i.e. the number of the collaborated projects, J 1 the average sales per person and J 2 the average profits per person) for collaborated projects and economic performance. It can also be found that economic performance is positively correlated with the collaborated projects. This finding is consistent with the results in Table 7 , where economic performances of the enterprises with collaborations are better than those of the enterprises without collaborations. Accordingly, the result again supports the Hypothesis 1. 
Analysis of Collaboration Models and Barriers of Collaboration Platforms Distribution of Collaboration Models
On the collaboration platform for the private SMEs and higher education institutions, the five collaboration models are identified as follows (Peter & Fusfeld, 1982) :
(1) MODEL I: SMEs purchase R&D achievements directly from higher education institutions;
(2) MODEL II: SMEs develop R&D achievements in collaboration with higher education institutions; (3) MODEL III: SMEs entrust R&D tasks to higher education institutions; (4) MODEL IV: SMEs establish R&D organizations with higher education institutions; (5) MODEL V: SMEs employ technological personnel from higher education institutions. Table 9 shows the respective choices that private SMEs and higher education institutions hold towards these five collaboration models. All the private SMEs and higher education institutions surveyed have had collaborations on the platform. In order to compare the economic performances of the five collaboration models respectively, this paper selects some special enterprises as the study object. These enterprises only chose one collaboration model. Therefore, seen from the perspectives of two subjects of the collaboration platform, the results indicate the differences as well as pros and cons of these five models. From the perspective of private SMEs, MODEL IV ranks last among all the models because most private SMEs are not capable of setting up R&D organizations with higher education institutions due to the limitation of capital and scale, Furthermore, few enterprises choose MODEL I or MODEL III with 19 % and 7.3 % respectively in the overall proportion because on one hand, the lack of relevant information and effective communication makes it difficult for the enterprises in China to directly absorb and commercialize technology developed by higher education institutions; on the other hand, the research in the Chinese higher education institutions mainly focuses on the theory other than the practical experience. Therefore, the R&D achievements are rather knowledge-oriented than market-oriented. As a result, the enterprises can't guarantee the market value of the achievements even if they purchase R&D achievements directly from higher education institutions or entrust tasks to higher education institutions.
From the perspective of higher education institutions, MODEL III accounts for the least proportion among all with only 6.6 %. Different from enterprises, higher education institutions focus on the technology itself and pay little attention to the actual application and market efficiency in their research and development. If entrusted by the enterprises to be fully responsible for the technology research and development, the higher education institutions are unable to ensure whether their achievements will meet the needs of the enterprises and achieve the expected market objectives. Therefore, there are some difficulties in adopting this model. Meanwhile, similar to that of private SMEs, universities seldom choose MODEL I, with the proportion accounting for 14.8 %.
It can be seen from Table 9 that most private SMEs and higher education institutions show preference to MODEL II, with 37.9 % and 37.7 % respectively. In this collaboration model, the objectives of enterprises as well as higher education institutions are identical, including both technological concerns and market concerns. In addition, both sides of the cooperation can realize mutual complements in resources on their own superiority (Mansfield & Lee, 1996) . Furthermore, MODEL II represents a process of two-way learning and two-way benefits (Bougrain & Haudeville, 2002) .
In order to test hypothesis H2: "Different collaboration models will bring about different economic performances on SMEs", ANOVA is used in this paper. In addition, Profit Growth Rate per Person is used as the indicator of economic performance of private SMEs, and there is also the comparison on economic performances of the five collaboration models by ANOVA.
The formula is as follows: Profit Growth Rate per Person = (N 1 -N 2 ) / N 2 where N 1: is the average profits per person with collaboration. N 2: is the average profits per person without collaboration. It can be seen from Table 10 that the Column Sig. indicates the likelihood of an F-ratio, the size that obtained by chance. In Table 10 , there is a probability of 0.000 that an F-ratio would occur by chance. Because the observed significance value is less than 0.05, we can see that there is significant effect of the economic performance. In other words, there are significant differences with respect to Profit Growth Rate per Person among the five collaboration models. From the above results, it is evident that private SMEs choose different collaboration models which will produce different effects on economic performances of enterprises. Thus, the hypothesis H2: "Different collaboration models will bring about different economic performances on SMEs" makes sense.
In Table 11 , each group of participants is compared to all of the remaining groups. In the same way, the growth rate of the profit per person is used as the indicator of economic performance of private SMEs. For each pair of groups, the difference between group means and the standard error of that difference are displayed. And then, the group of MODEL II is compared to the remaining groups and there are significant differences. (Sig. are all less than 0.05), and so is the result of group of MODEL V. The other three groups only respectively have significant differences with the two groups of MODEL II and MODEL V and there are non-significant differences between the rest three groups. According to the means plots (See Figure 2) , we can see that MODEL II and MODEL V have greater positive effects on the economic performance of private SMEs. Meanwhile, the effect of the other three models is not so significant in the improvement of the economic performance of private SMEs. These results are in consistent with the findings in Table 9 , where the respective choices of collaboration models by private SMEs and higher education institutions have been described. 
Analysis of Barriers to Collaboration
From the above research, we can see that the collaboration models of purchasing R&D achievements directly from higher education institutions is not favored by neither private SMEs nor higher education institutions, while other models have certain limitations too. Therefore, it is necessary to analyze the factors that affect the operation of the collaboration platform. To ensure that the platform brings a two-way success for private SMEs as well as higher education institutions, this paper is to analyze the factors of the operation from two perspectives. At first, from the perspective of private SMEs, the main factors can be categorized as follows: (1) 
Remarks: Each responding enterprise can select three items at most as its major barriers.
The survey results displayed in Table 12 show that for those SMEs with collaboration experience on the collaboration platform, SME Barrier Factor I ranks first with a proportion of 60.2 % which, therefore, is identified as the most important barrier. And other factors ranking behind take up similar proportions, with SME Barrier Factor II accounting for 51.1 %, SME Barrier Factor IV 44.6 %, and SME Barrier Factor III 43.4 %. The following is the analysis of causes of the above results.
First of all, the major barrier is the lack of efficient communication channel to the R&D achievements of higher education institutions (SMEs Barrier Factor I). According to the survey, the reason why many private SMEs fail in cooperating with higher education institutions lies in the fact that enterprises do not maintain a good communication with higher education institutions and do not acquire a clear understanding of the research progress and development, which brings up uncertainty for the future and low confidence in the improvement to strength the enterprise technology through R&D achievements, eventually leading to the abortion of the cooperation. It can clearly be seen that a good communication mechanism is essential to the collaboration platform.
Secondly, unreasonable transfer cost for the R&D achievements of higher education institutions (SME Barrier Factor II) is another major barrier. The cost has always been one of the stumbling blocks that private SMEs have to face. Private SMEs have low profit margins and have various taxes and charges to pay, so they have limited funds for the technological innovation. In addition, it is difficult for these private SMEs to raise funds from society in China. Due to the limited funds, private SMEs have to budget strictly in the collaboration with higher education institutions.
Thirdly, SME Barrier Factor III&IV are also important barriers that impede the cooperation between private SMEs and higher education institutions. The reason lies in the fact that the R&D achievements developed by higher education institutions are not in accordance with the market demand. Project researchers pay little attention to the survival factors of technology, namely, its application, market competition, the cost and so on. The causes discussed above lead to the result that on one hand enterprises are eager for practical technology; on the other hand, a large number of R&D achievements of higher education institutions are unable to be utilized. In China, it is estimated that currently the transformation rate of R&D achievements in national scientific research institutions and higher education institutions is less than 20%, while R&D achievements that eventually realize industrialization account for less than 5 %.
From the perspective of universities, similarly, many factors affect their collaboration with private SMEs, which have been identified in this study as follows.
(1) HEI Barrier Factor I: Lack of efficient communication channel to SMEs; (2) HEI Barrier Factor II: Unreasonable transfer cost for the R&D achievements of higher education institutions; (3) HEI Barrier Factor III: Unclear property rights of the R&D achievements; (4) HEI Barrier Factor IV: Lack of protection and guarantee for R&D achievements; (5) HEI Barrier Factor V: Lack of effective publicity for enterprises; (6) HEI Barrier Factor VI: Lack of understanding of enterprises; (7) HEI Barrier Factor VII: Poor commercialization of R&D achievements. We can see from Table 13 that among all the barriers, HEI Barrier Factor I ranks first with 62.3 %, which is identical to that in the survey of private SMEs. Moreover, a more striking one is HEI Barrier Factor II with 57.4 % followed by HEI Barrier Factor VII with 29.5 %, HEI Barrier Factor IV with 14.8 %, and HEI Barrier Factor III with 9.8 %. From the perspective of higher education institutions, the lack of efficient communication channel to SMEs is the most important barrier in the bilateral cooperation. Because technology development must depend on the enterprises' demand, without efficient communication in the research and development process, higher education institutions are unable to understand the needs of enterprises. Without adequate market research, R&D achievements developed thereof will be of no practical significance and not favored by enterprises despite their high technology.
What's more, most higher education institutions take the cost as a tremendous barrier to the collaboration. Meanwhile, for various reasons, higher education institutions lack confidence on the achievements that they have developed and are unable to guarantee their commercialization. Furthermore, some follow-up work for the transfer of R&D achievements to enterprises should not be ignored, such as the property ownership issue. In China, few regulations concerning about the technological transfer clearly identify the interest attribution of the technological invention. Accordingly, it is not surprising for us to see a low transformation rate.
In summary, many barriers on the S&T collaboration platform for private SMEs and higher education institutions keep the platform from a good development and disallow enterprises to obtain what they need and benefit from the collaboration. Therefore, it is necessary to explore how to improve the operation mechanism of the collaboration platform.
Preliminary Analysis of Operation Mechanism of Collaboration Platform
The collaboration platform is a carrier for R&D achievements transfer, the key of which lies in the reasonable operation. From above survey, we can see that both private SMEs and higher education institutions regard the inefficient communication channels as the biggest barrier in the collaboration. Therefore, it is obvious that good communications between enterprises and higher education institutions are decisive to the successful transfer of R&D achievements between them.
Normally, three aspects are interrelated and mutually restrained in the transformation process of R&D achievements into productivity, namely, the achievement source, intermediate part and the absorber. And the same is true for the R&D achievements transfer from higher education institutions to enterprises. The achievements researched and developed in higher education institutions are the achievement sources, the enterprises are the absorbers of the R&D achievements, while the collaboration platform is the intermediate part. The communication mechanism of the collaboration platform plays an important role of mutual connection in the R&D achievements transfer process. The communication mechanism consists of five aspects, including coordination mechanism, supervision mechanism, transmission mechanism, propaganda mechanism and guarantee mechanism. In order to get a better understanding of the performances of these five communication mechanisms in reality, and thereby find out the aspects that need to be improved in the operation of the collaboration platform, this paper takes weighting technique with Likert-type rating scale to understand the performance of the five mechanisms from both perspectives of private SMEs and higher education institutions. The method is used to rank the degree of importance for the identified mechanisms, and the rankings after weighting are also listed in the last two columns in the table. The survey results are shown in Table 14 . The results indicate that more than 80 % of the private SMEs and higher education institutions (private SMEs 82.5 %; higher education institutions 86.7 %) believe that the performance of the coordination mechanism in reality is not good. Particularly 51.8 % of the surveyed enterprises and 40.4 % of the higher education institutions think this mechanism has the worst performance. From the weighting score, we can see that in the views of both enterprises and higher education institutions, there are many problems now and the top three mechanisms that urgently need to be improved are the coordination mechanism, the transmission mechanism and the guarantee mechanism. Learning from the results of this survey, we should take this current situation into consideration and improve the communication mechanisms of the collaboration platform from the following aspects.
Coordination mechanism
The collaboration between enterprises and higher education institutions is not only a process of R&D achievement transfer, but also a competition of interests, in which either side of the collaboration is hoping to obtain the maximum benefit. Therefore, the collaboration platform should play the role of coordination to balance the interests of both sides and help to achieve a balanced interest point at which the two sides are able to get what they need respectively and profit jointly through the collaboration. Meanwhile, both sides should get a good understanding of the collaboration content and process through the coordination so as to achieve an orderly and smooth process of the collaboration.
Transmission mechanism
The communication between enterprises and higher education institutions plays an important role in the collaboration process. The great bilateral communication will establish a bridge between the two sides and help them understand each other better, which can also achieve the maximum result. The collaboration platform should be responsible for the information transmission between the two sides in the collaboration, namely, the timely transmission of the specific information so as to ensure that both sides keep abreast of the process and circumstances of the research and the development process.
Guarantee mechanism
Enterprises and universities tend to ignore the follow-up work after the transfer of R&D achievements. Therefore, it is necessary for the collaboration platform to track the situation after the transfer, such as the application of the achievements developed by higher education institutions. For the follow-up tasks, the collaboration platform should timely coordinate both sides and assist them to solve the emerging problems. These actions are not only the interest guarantee of both sides, but also the initiatives that will promote another bilateral collaboration.
Supervision mechanism
To ensure a smooth and successful collaboration, the platform should always pay attention to the collaboration progress and supervision from both sides, which can be regarded as a guarantee for the success of the collaboration as well as a protection of the bilateral interests. Special emphasis should be put on the quality supervision and the efficiency of research and development. The supervision mechanism guarantees a successful collaboration between higher education institutions and enterprises, moreover, enables the two sides to complete the collaboration in accordance with their preconcert plan.
Propaganda mechanism
Both the enterprises and higher education institutions will be very cautious in selecting partners, for an excellent partner is a guarantee for success. Especially for universities, the reputation and prestige are intangible assets and advantage that will attract partners from different areas. Therefore, the collaboration platform should conduct detailed publicity of the strengths and dominant professionals of the higher education institutions so as to equip enterprises with ideas about research field of the universities and help them to select appropriate universities as partners according to their own specific situation.
In a word, in the process of R&D achievement transfer, the communication mechanism of the collaboration platform plays its corresponding roles and shows its importance and significance. For the collaboration between higher education institutions and enterprises, the communication mechanism of the collaboration platform is decisive to the whole process and the success of the collaboration.
Conclusions
Collaboration between industry and higher education institutions plays a significant role in the economic development and provides enterprises with strategic advantages. In this view, higher education institutions not only play a role as the creators of new technology, but also a role of the providers of much high-quality professional personnel as well as the intermediary between the economy and society. This study explores the collaborative relationship between higher education institutions and industry and researches the influence of the collaboration between higher education institutions and private SMEs in Wenzhou, China.
The main research results indicate that although the traditional collaboration forms prevail for a longtime, the collaboration platform of higher education institution, a relatively new-fashioned and perfect collaboration form, definitely has competitive advantages. Through collaboration with higher education institutions on the platform, the economic performance of private SMEs is positively related with the collaborated projects. In other words, the number of the collaboration projects is one of the factors that affect economic performance (i.e. the more collaborations, the better economic performance). Accordingly, it means that private SMEs can improve economic performance through collaborations with higher education institutions on the platform.
The results also reveal that there are five collaboration models between higher education institutions and private SMEs on the platform. The calculation results show that different collaboration models lead to different economic performances of SMEs, i.e. private SMEs that choose different collaboration models on the platform will have different effects on the economic performances of the enterprises. Meanwhile, Collaboration Model II & V have greater positive effects on the economic performance of private SMEs than the other three models. This finding is in consistent with the results of the questionnaire survey about the collaboration experience of private SMEs.
Among all the barriers to the collaboration between higher education institutions and private SMEs, "Lack of efficient communication channel" and "Unreasonable transfer cost for the R&D achievements of higher education institutions" have been identified as the most important factors. This indicates that there are serious problems in the information channels between higher education institutions and enterprises. It is necessary to develop an effective communication channel between the collaboration partners.
Successful collaborations not only depend on a strong research capacity, but also need good communications between enterprises and higher education institutions, which is decisive to the successful transfer of R&D achievements between them. In the views of both enterprises and higher education institutions, the top three mechanisms that urgently need to be improved are the coordination mechanism, the transmission mechanism and the guarantee mechanism. For the collaboration between the universities and enterprises, the communication mechanism of the collaboration platform is decisive to the whole process and success of the collaboration.
